Hoechst 33342 induced reactive oxygen species and impaired expression of cytochrome c oxidase subunit 1 leading to cell death in irradiated human cancer cells.
Oxidative stress and mitochondrial dysfunction in cancer cells represent features that may be exploited therapeutically. We determined whether minor groove binding ligand Hoechst 33342, known to induce mitochondrial dysfunction via increase in reactive oxygen species (ROS), enhances killing of human head and neck cancer (KB) cells mediated by impaired expression of mitochondrial protein involved in electron transfer. Elevation in ROS generation, increase in ΔΨm, down regulation of cytochrome c oxidase (CO), alteration in expression of antioxidant enzymes viz. Mn-SOD and Catalase, and release of cytochrome c into the cytosol, were observed in time-dependent manner when cells were irradiated (5 Gy) in presence of Hoechst 33342. Persistent increase in ROS observed till 48 h following treatment decreased the clonogenic survival and viability to a large extent via increase in ΔΨm, release of cytochrome c and non-coordinated expression of antioxidant enzymes. Treatment with antioxidants PEG-MnSOD and PEG-catalase inhibited the increase in ROS and loss of cell survival, suggesting the involvement of ROS in the Hoechst 33342-induced cell death. The result demonstrated significant sensitization of cancer cells to radiation-induced toxicity in presence of Hoechst 33342 via increasing ROS to a toxic level and impairing CO expression and antioxidant enzymes. This understanding is expected to benefit both in elucidating the detailed mechanisms of actions of DNA interacting drug and designing better molecules for enhancing radiation-induced cell death among cancer cells.